January before spring. Therefore, infants who developed KD may have undergone repeated and incremental sensitization to pollen exposure every year 8, 9) , and those who were at risk developed KD after an average of 21.4
Introduction
Kawasaki disease (KD) is a systemic vasculitis of unknown cause occurring in infants and children. Since the original report by Kawasaki in 1962 , some microorganisms have been implicated in its origin 1−3) . Further, a relationship between KD and atopy has been examined in a large cohort study 4) and in a population-based study 5) .
In Japan, widespread cedar planting was commenced after 1945. Environmental pollutions, such as air pollution, had spread during 1950s−1960s due to rapid economic growth and motorization, and both KD and allergic rhinitis (pollinosis) cases were independently reported for the first time during earlier 1960s.
Based on the reports of Kawasaki and Saito on KD and Japanese cedar pollinosis, respectively 6) , at almost similarly earlier 1960s, we have been investigating the association between KD onset and pollen exposure this was followed by a nadir in September or October before the occurrence of sharp peaks from November to February and then drastic decrease during February and March 8, 9) . The sharp peaks in November to February were believed to be due to pollens of premature male flowers that were previously released during October-autumn pollen release leading to the biphasic pattern of incidence, and a study showed that the sudden decrease in KD outbreaks coincided with the peak in the number of patients with influenza around February 10)
. In this study, monthly comparison was performed, and further analyses were conducted to assess the relationship between weekly variations in KD incidence and variations in the number of patients with influenza in Kanagawa.
On the other hand, by focusing on the original data on KD incidence reported in the infectious diseases weekly reports (IDWRs) by Tokyo Metropolis, we comparatively examined the variations in KD and influenza onset and also evaluated the relation between decreased KD incidence and influenza epidemics in Tokyo. Thus, weekly monitoring was possible for the variables to be comparable between Tokyo and Kanagawa 11)
.
The weekly incidence of KD and influenza in Tokyo The suppressive mechanisms during influenza epidemics may have been due to interferons (IFNs); in KD infants who were exposed to repeated pollen exposure,
IFNs from influenza may have interfered with the process of DTH that triggers KD onset. Therefore, we hypothesized that IFN-β can be used to actively treat KD, in addition to the established intravenous immunoglobulin (IVIG) therapy 12, 13) . Clinical trials are underway to determine the possibility of using IFN-β therapy for acute respiratory distress syndrome (ARDS) 14, 15) , based on the finding of its effects on hypoxia/ischemia-related inflammation and blood flow resistance
16)
. . The number of patients with KD are based on current data of cases reported by sentinels (128, 137, 142, and 150 surveillance facilities in 1987−1990, 1991−1995, 1996−2006, and 2007−2010, respectively) .
Large amounts of individual data on patients with KD in and 290 surveillance facilities in 1987−1990, 1991−1995, 1996−1998, 1999−2006, and 2007−2010, respectively) . .
(4) Statistical analysis:
To check the statistical significance of decrease in KD incidence in winter season, the populations in three consecutive weeks with the steepest decrease in mean value were compared by the repeated-measure ANOVA, followed by Bonferroni's multiple comparison test. The significance level was set at 0.05.
Results
The reported KD and influenza incidences in Tokyo 1598, 1388, 1908, 1441, 988, 754, 486, 405, 179, 95, 89 , 27, and 20, respectively; the epidemic ended without spreading.
Finally, the annual number of incidences was merely 12,614. In particular, there was no seasonal influenza The actual weekly KD incidence by NS-KD and weekly influenza incidence by sentinel reports in
Kanagawa were compared; the data on the monthly KD incidence, based on two previous reports 8, 9) , were converted to weekly data.
To check the statistical significance of the decrease in KD incidence during the influenza epidemic, the style of graphs on the variation in KD incidence was changed (Figs. 2 and 3) . The weekly variation in KD incidence in The steepest decrease in the mean number of patients with KD for three consecutive weeks was compared before and after time-adjustment with peak influenza incidence both in Tokyo and Kanagawa, as shown in Table 1 . Across the years, the mean number of patients with KD showed the steepest decrease from weeks 3 to 4 in Tokyo and from weeks 4 to 5 in Kanagawa. After the week with peak influenza incidence was reset to new time origin for each year, the time-adjusted mean number of patients with KD across the years showed the steepest decrease from the adjusted week −1 to 0 in both Tokyo and Kanagawa. The decrease in the number of patients with KD was significant between adjusted weeks −1 and 1 in both Tokyo and Kanagawa; whereas no significant differences were detected in the incidences among weeks 3, 4, and 5 in Tokyo and among weeks 4, 5, and 6 in Kanagawa. Therefore, significant results were obtained only after adjusting the number of patients with KD at 0 time in the variation curve of the weeks when the highest number of patients with influenza occurred every year (Table 1 ). 
Discussion
Pollens from anemophilous flowers are ubiquitous.
Based on our epidemiologic analyses of the annual pattern in KD onset, we presumed that the causative substance involved in and responsible for KD onset may be pollens, particularly cedar pollen in Japan 8) , and that one of the suppressive factors to KD onset may be influenza epidemics. By the way, the prevalent time
of Respiratory syncytial virus (RSV) infection is from
October to December (data not shown 11) ), and so RSV is supposed not to be relevant to the phenomenon around February. Based on our previous study 7−9) , we propose that pollen exposure influences the mechanism of KD onset, which is described in Fig. 7 20)
. To validate this hypothesis, the creation of new animal models of KD using Japanese cedar pollen and its constituents, such as Cry j 1, Cry j 2, or other proteins 21, 22) , would be ideal.
In addition, it is important for advanced clinicians to test blastoid transformation or to perform lymphocyte a. Procedure similar to that described in the legend to Figure 3a was conducted. b. Procedure similar to that described in the legend to Figure 3b was conducted. .
Focusing on IFN-β, which has been prescribed and designated as safe for multiple sclerosis (MS) and hepatitis, we noticed that IFN-β action in MS was partly due to its anti-inflammatory effects on cerebral vessels . Thus, the suppressive effects of influenza vaccine on systemic augmentation or maturation of DTH due to pollen exposure in patients at risk for KD onset may also interfere with DTH to other microbial vaccines, including BCG 32)
It is necessary for physicians to examine these possibilities and to determine the adequate intervals among Eiji Yamada for data processing and design.
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